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Abstract : 




PURPOSE: A method of coding a flexible direct mode of B- 
picture in a motion picture is provided to selectively determine a 
direct skip mode based on a prediction mode of the next P- 
picture instead of newly defining the direct skip mode in B- 
picture code table of H.26L. 

CONSTITUTION: A direct mode is determined as the optimum 
prediction mode in a target macroblock of B-picture. A 
prediction mode used In the macroblock of the next P-picture, 
placed in the same position as the position of the macroblock of 
the B-picture, is inspected. When the mode of the next P-picture 
is a skip mode or a 16X16 mode, the direct mode Is determined 
to be skipped and residual data is not transmitted. When the 
next P-picture uses another mode, the residual data is 
transmitted through residual coding. 
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(54) ss^>4 B^Ms^ 4omB tttt 



B ^X^S 7|^o^ P (P2) S| -g^ ^*|0i| □Ha^e^Oj|A^ A|.§S Oi]^ ^A^e^^ XHl24lh 

SH^; A|.7|o| ^Jl^ P2 3.^71- S^0|7-|L^ 16 X 16 S^^J §°0l|-^ cFO|si!^ 



S.2 



i 1-^ "^'i^H 5|3^|(P2)a| ^as^ -^il^. 

i 2^1 (a),(b)-=- P27I- r^rSSHS tcH B ^X^OilAi E^5! oHH^S^Ol Oi|# ^o] ^^H. 



5. 3^1 (a)-(h)-^ P1,B,P2 ^*|0i| oi^ Dlia^l-^ M0\2.\ 2.^^^ S.^^: M?l Oi|A|i. 

P1,P2 : P B : B 



Weol ^^«|^ 7|« H n «otsi Sill 

S-y^HS, H.26L^ 3Ma| VLCCVLC: Variable Length Code)-!- A^§§|-I1 oiciL lx|-a|-AH , b ^x^-i- ^oh E]\0\ 
mo\\^ ci[0\^^ (direct skip) Ahg^J- 4= 7|-X|II oic|.. chA| , c:|-0|aiiH S.E,m ^ 

^ QHa^M^Ol u|-CHx| C^|OjE^ (residual data) ^1 ^^^H^l- ^H'^Ol ^EE^i CBP(CBP: Coded Block Pattern) ^ %^ 
xm :^l=T^ (quantized coefficient) 2iS S#^HO|:a} ^c.[ , Oiy\A-\ ^ u[q\x\ Dl|0|EH£h a^B.^mmo\\M 0^1^^ 

H^S^SI xhoj L.[uix\ CHIOIE^ g^Ol .0'^ 3^, ^llSCi^ DHa^M^ Bj|0|Oi (macroblock layer)0]|AH oHa^S^ B[ 
c^O|s^!H 7^S7|^ mB. yds 0(lbit)Sh allOlCHoilAH cbp=0-i- ^E.M u|H ^^ll(bit stream)Oi| 



o\^[ ^o\ 7|#oi| °|o^ H.26La| B 5|xio]|Aio| «haHcH| SicHA^^ E^o|sllM ^^-^ oHH^M^oi U^[>^X| CHI 

0|Ei (residual data) ^1 ^^H^F ^^71|^0| ^3S7H CBP 1! ^^X^s^ 7j|^ S^oj-Tij £|CH o\0\ #^2.3^1 

aiH £^|o|^# ^^hAi^'MI ^xiisol Si5lEK 

tt^SW^ ^i-D|o| ^5^^ H.26L^I B E||0|#01| C^O|s^!^ SHS AH^Ol Saje^Xl qjAj y|^E(nex 

0\7-\^ 16 X16 S^oj 3°0j|^ C|-0|sil^ r^lS^^ ^J^^i ^[^^\ ^i\0\B\m^ di^, P ^My[ S 



^#^oj|A-i o\\^ HH# ^A^3^^ ^^l2:^i^§Jl^; At7|o| P2 ^xi^l sh^I- H^o|7Hi-h le X16 s. 

7i^o^ 3^oi A^7| c|-o|siiH r^^u^ oi-y ^^moi a-^oii^ L.^cH^l c:-^|o|E^-i- 

^^i|oj £^ 1 lHx| i 4# ti^oM AUii^i ^S^Fej 

^ ^^°|Oj|AH^ Oil^C^i ^ C■|^C-^Oj|A^ B ^*=l E||0|#Oj| oV- C|-0|3i!H yj^JE P ™xiOj|Ai AF 

S9^|-2i-c- dHH^m^ (target macroblock) 0| ojHBl- 0^|^ (intra prediction), Oi|^ (forward prediction 

), ^^•^ 0^1^ (backward prediction), "^^ti" Oi| ^ (bi-direct ion prediction), C|-0|s!Ie Oi|^(direct predicti 
on) S ^E: SAD(SAD: Sum of Absolute Difference) Si# i^-^ ^l^^l 0^\^ S.^^M C[0\^Ei §S 

0|2F SXH B ^Xi^l o|o|o| □Ha^#^0^|A^ C|-0|aije S.^7[ sj^Hoj 0^|^S.H^ 7FS^»- tCH , 'id^^ "^l" 

ol^iE H^oll cH^H B^ixi^s ^o^S- ^d^^l ^fSoW yj^^ P qx^o] -^^ ^|^|oj| □HH^# 

^OilAH Ah§S Oil^ a. = # gg^fi^ ^FSt^K 0i|^a.^7F >::aO|7Hl-|- 16 X160|oHc|.oj B OH 

H P ^xiSl 16 X16 AFO|^# Ah§aFJl 7H|^ S.Aj a| ^o^x| 0^|0|E^7^ -O'S p 5|x^0i| 

SE ioj|AH p2 ^xio| a||3^ m^€: PI ^x^H| ofla^M^il- #-^^1-01, a|7J-2Ho^ b S!x:|o| e|-^ ofia^M^^ PI 

fiF P2 DHa^M^^F ^ath ^#o| ^71 ttH^oil E^5l DHH^g^B c:Fo|a|E -^^^o^ Afgs 7h^-a 

01 iimM, era DHH^#^:aF -i-^of ^\x\o\\ oj- ^>.e p5!*1(P2)a| □H3^#^o| ^^^^ ^^s|oh# 

tH ^dolcK 

£ 20l|Ai£h B -yaS p ^xi(Pi,P2)fih g^, B ^x^o| oHa^M^-^ cFo|3i|H ^ 

a ^<i} ^l-^ t^Fom^ A|-§ef|o|: q^cioiiAH El-Til DHH^M^oii ymn ^ 5iEL 3|-x| 

D}^ Ol^d^ ^"-ilSl CfO|aije S^IOjl ^IbH^-^ A|.ol-o|EK 2j| U|:3|-°4 , a\^ P2 ^X^7|- AF#g-x|aF£ B 

^xi2\ Era oHH^S^e ChO|B!lE £ = 5 ^^sHA-tt 2J-£|7| mi^Olcl-. ll[B[M, ^ ^gal C^O|a!jE y.^ §o|^ 

£ 2SI- ^|oj- ^^So^ gxioj S§ (Motion detection) 7|g# AF^o^q^ o\\^ §cH Pi ^x^fih 

B ^xi(££^ b2.[ P2)# u|JIl3Foi ^ DHa^M^ AFoloil (object motion)^ SJ^^l^ & ^ o\e^ 



CC^aW, JE 2^1 3^ PI ^Xi^l- B ^M^\ ¥ oHa^M^ A^O|Oj| H>M0| ^T^^m ££o|- B p2 ^xi A^0|0^| a>Mo| 

°i 16 X8 01 oil^Sl-i^ ^^THI^HoJ 7hSF7l| ^cK 

oi^^ P2 ^xi7i- A^^o^ ^ ^^oiii A^^^^x| h-h^mi m ^i-go| c^o|silH 

MS-i>S ^ ^Pl ^IS^olcK ?!l^c:io||Ai pi ^xi^ o\a\ cl^ga oHaMg^^ A^#§^J1, P2 ^xife 

ss^i-a^^ ^si|o| DHa^M^, ztm^ B ^'xi^i E^5! DHa^g^e P2 ^oii sa3^7| b^IE^o^| xhs-sich 01- 

^EHo| Era oHH^M^g AfgohQK 

P2 ^X=|o| □HHMS^OI :±:^# Atg3|-X| ok- ^ ^Ol| i B oHR^g^Jlf oj- o|^|o|| ol- p^ji^ p 

i 3^1 (a)^ Ail QH^^M^al ^^0| bl^S- S^OIJI, (b)(c)^ B Era □HH^M^J1^ P2 5E-^ PI 

^xio| z| DHH^g^ol ^A^oJ. 7|.x|2i 01- ^^o\c.[, o|[ci], era oHa^#^°| o^l^ s.^^ ^[o\^B. 

AjEijsicH 01^^ oii^ {a)9.\ g^oii-^ Era □Ha^#^Jl^ ^ix|o| ^ ofia^#^oi ^af 

^ c|.o|a!!H 011^5!- o\\^ s.^o\\ bj|^|| ^sH2| Era oHa^M^oil #A^3^71| o^|^l|# ^laloi-cK 

□^*^7^x|^, (b)ai a^^P2 ^'xio] DHa^g^oi Era □H3^g^al^ ^A^^!- ^s- 011^01 oi-t! ^[om 

H (c)^! 3^011^ PI u\M9] Dfia^M^ol Era DHH^#^JiF ^Mtl 011^01 oFb! cFo| 

-id^^cH^iL zi 9.\o\^ ^S3|-ek 

cc^EW, 0\9.[ g^-^ B^|x|^S ^1-^ c^O|sllH cHd E^^O|^^H ±1^ S.Em A^^^l-oi bl^ aj|o|^(j3it: r 

ate)# i^^Ai^'l^ ^0| 7h-^^hc:L e^|x|^<a ^goi| b|^[j cHJ=l Si^l ^l-S ^^o^SA^o| ^»-a^^ ^ Six|o} c|-o|sij 

^ H^oil o|3H sok£|- b|Eg:o|| u|3|-D4 OA|*i- oi-sI-eK ^ ^SoiiAit o|£|- go| e ^Elx^ai Era □Hasg^oih 

#A^o^ DHa^#^0| PI ^-^ P2 ^M0\\ ^xm^E: C^fOl^iie ^tiS.E.^ A^S3|-21X|- £hcK 

o|fi^ y-cH^, £ 3^1 ^Dix| g^(d~h)-i- MS, -gs^tjo^ PI b ^x^, b mM^[ P2 ^x^ A^o|o^| sm^h s. 

$xH^i-i- ^ 5ii^k o|£^ ^^o| s^oi ^xfjofci-^ ^ dHh^M^ A^o|oj| ^A^t[ i^^:n. 

SS-i^l--^ 5# o|p|3hc^_ ccl-aw, c|-o|siiE a.Hoj| 9,m oil^a anpl- ^aH^I Era aHa^#^oi| <^nM #a|-3|-711 oi|^£| 
5i^A|# ^ht^m ^7H7^ SlTjl acK CL^aW, (d)~(h)2|- S^oil cH^HaH-^ "J-^ai u^Q^7:| #oi- E|-o|aiE Oil 

^# snot ohcL 

# ^»-?iOi|Ai^ £ 301 ^^:S|E 7|u|-o^ Sj- c^O|al|E ^cs. goj^j.:;! ^\t^ ^ p2 ^jxi^l oHH^#^0| (a) 

-{c)m ^mo[oiA-\ #A|oii 16 xi6H^ oii^ A|■#3^-b a°oii Era dhh^#^^ t^hoi^H o^i^si- 

o^C^K 0|C[|], £ 40jlA-iS|- ^0| 16 X16 SH^ Xil^ BL^ ^Ei# ^:?|| S\Jl, 0|#^^Ei C|-0|aijE 

(direct forward motion vector) Si E|-o|si|E ^xjoj ^IE^ (direct backward motion vect 
or)7|- -^5Ei|Oi^cK 

elS P2 ^^^\ oh^^m^oi ^ 3^1 (d)~(h)a|- ^ ^J-iiai s^^h s.^o\\ y\^2^ c.[o\m\^ 

# M^^o^7| ?-isi-o^, P2 ^^91!' ttH a§ g>»-a^^ £ 3^1 (d)--(h) as^i- ^, B Era 

□HH^M^Ol C|-0|S!|E ^^o^ ^ei^l^l diE.m 3p| 16 X8 S= Ol^l-^ oi|^3|-£^ a-Xi|xHo| XH|S-# ^«E|-. 

o)-@^ c|-0|ai!H r^^a ^It} 1 1!:^ (luminance) Mltl ^Zd Si §M M^S ^1°!- H^^l y ^ (chromi 
nance) ^Zdoi| CH^H ^S^l-nj c^gJl^ 

H.26LOHAH A^§£|^ b|ci:£-^ s.*^^ s.€: ss# ^Dia^ '^&(Y)it^ aM« ^ii^^i-^ 
a^Diy>^ ^^(u,v)^ L,^i^.o^^cK 



^ sHoil cc|-B^ >d^24o^ as3i-£^ ^Fsc^L ^, P2 oHH^g^oi ^ci s^L.^ 16 X16 0^1^ sH-i- A^su^ 

E[, E. 2^1 S^^F ^^0| PI B ^X=|^_I-Ol|A■^ ^^^HH ^^'^0| B ^^iSl- P2 :^xiZ}Oj|Aii ^H^H 

£^ xil&^hSE^K SEti, P2 ^xio| DHH^M^ol 16 X16 Ahss- a^oii £ 3^1 (d)-'(h)fih ao| SH^E a 

S.^ ttHOll^ :±:a 2.H ttHSl- □|-*I-7|-X|^ i^X'llS^HS 16 X 8 0|3h£| 0^|^ H^S ^"ila^S 

0|B-joh SH^E £>yo|| 7|aj-o|- C|-0|aijE >.gj ^.^^1 ^d^^ ¥-°ltJiii 0\^^m C|-0|ai!E 

•Eia, HSi|oj A|-0|Oj| ^S^oh §EH ^it!-0| Si2L, ■¥-a|y:±: -^^OllAH Cf-Oiaqe -a.^ Sl^^hO:! B ^*|^ 

Ai, B ^M^\ DHa^#^jii- §a ^\^\o\\ si-^ piuf p2 ^xio| oHa^s^^i ^A|-^fo:j ^mo\E.[E. 

^n^iliOW: 60) 0|A^o| ^ol-a ^al^r^^ Ht}: -^So|-7i| P2 a\{3.^mmo{\M ^^^^S.^ 16 X8 0| 



0|AK)i|AH AUi|3| d|-£|. ^0| ^ ^l-il^ H.26LSI B 3.S. E^|0|SO^| C|-0|=i|H AH^0| ^9.^X1 ^ 

S^m- ^ H.26LSI ^S^F m ^ 91^ 

l^O^AH, 7|-^o^ WO|o| ^g.^ ^ 0|- ■^j,^;;^ Ol 



(57) ti^ 

p m^=|(p2)o| oj^io^i □H3^#^oj|AH oim SHS £^A|-^f-^ 2:ii|-S ^^y\9\ P2 

^t[x\ ojji, P2 ^xi7F s.^m a^oii^ sa# mm ^oi^i tiio|EH# s#BF>ii m^i^ 

St^S- 2. ^illl,^Oj| ^OlAi, yi:>^H P EIH, Pi B SE^ B ^X^SI- P2 ^M AK>j|Ai 

^l*|o|| ^ DHH^#^a| CD ^^ A[o\2\ sq)x| xh# et7| ^^[oi o\ mo\\ o\!=^ M^[b[e, o|a}o| 

^^0| 2.^^^ 3L^0\ ^o,^ e■E^^^Oi P2 ^xi9.\ DHH^g^Ol sc<yx|aFi 16 X 8 0\M 

^ o\mMEm i^x-i|^^oJ Mit^m ^nm ^nMoi oi^c^xi^ ^g^^ oi-^ ^^^-^oiiah b ^m^i 

oj c|.o|si|e SIE. ag ^huH 

ST^a 3. n2%^o\\ sicHAi, ^ DHa^M^sl cH ^-i A|-o|o| x[m ctH, pi ^x^^ o|d| q^g^ qh 



S^oj C|-0|ai|E ui-g 

4, ^-ll2l>^cH| 5ic>iAH, gjTilxl^ 20^! ^g^^ §S^^Oi|AH B ^'x:|o| d^^2J c^l-o|s!iH s.^ ^9 gj- 

a. 

5. ^iliS-oll Sio^A^, :xH|3JifS-& P2 ^x^sl s^7f :±:S a.^7f o|-yA|£|-i, B ^x^sl E|-^ DHH^#^:af ^Af 
ah dHH^M^oi pi c£- p2 mx^oii ^xHaHn, -^Ajoii le xie S.^ ofl^ A^§3^-t Ef^i 

x^2.| d^^^ ^\o\^^ g^e. 

tlT^Sf 6. :^HIl&0|| ^OiAH, :^1|3ilf§^ P2 OHH^S^OI 16 X16 SJB# AfS*^ PI ^xi ^ P2 ^jx^ 

o]|A^ s>Mo| aisled i^xii^Ho^ 16 X 8 o|^fo| oi| ^ SSofi^ ^ileJ-^ft c:i s 

oi-3fO:| oi^cHAit ^§^-^ ^S^^o||A-^ B <:d^^2l Efo|si!H . 

SIt*-» 7. ^ilili-oll ^icMA-i^ H3^['^^ B ^xi^l Ef^ii oHa^M^^iif #^ ^l^loll 5it Pi:Qf P2 □H5L^#^^| 
^Af^fO:| m-gOlafi ojT^ixl 0|A^o| u^sf-1 M0|°^ P2 □Ha^#^Oi|Ai i,^X^}5^o^ 16 X 8 Ol^f 

s| s = ^ oii^ ^S3f£^ :^ilt!-3ft ci itl|-3fo^ oi^cHAlt ZiS ^S^^ 3ft #S^^O^|A^ B A] 

^5Hoj DfO|ai|e 



i 

I 

I 

PI 



B 



1 

P2 



mode of next P: SKIP 



£^2 



(a) 



PI B P2 

Ojbect in only B picture 



(b) 



PI B P2 

Ojbect in botii P picture 



(a) 



PI B P2 

motion l=No, motion 2= No 



(b) 



PI B P2 

motion l = Yes. motior. 2= No 



(c) I 1 I 1 i — ^ (d) I 1 I 1 I 1 

PI B P2 PI B P2 

motion l=No. motion 2= Yes motion l=Yes. motion 2= Ye? 



(e) 



(f) 

PI B P2 PI B P2 

motion l=Yes. motion 2= Yes motion l=Yes. motion 2= Yes 



(g) 



PI B P2 

motion l = Yes. motion 2= Yes 



(h) 



PI B P2 

motion l = Yes, motion 2= Yes 



motionl: object motion between corresponding macrorblocks in PI and B 
motion2: object motion between corresponding macrorblocks in B anii P2 



£^4 



i 



P B P 

mode of next P: 16x16 
(zero motion &c cbp^O) 





P B P 

mode of next P: 16x16 
(nonzero motion) 



